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Abstract 
Lake Fierza, an artificial reservoir in northeastern Albania, suffers from pollution (heavy metals, 
urban, agricultural, and industrial waste) but lacks publicly accessible data regarding the contaminant 
levels and sources of pollution. Our project will establish a summer program for university aged students 
and local residents to sample and monitor Lake Fierza and to educate the local community about the 
causes and effects of pollution in the lake. We recommended ways Borderless can publicize and run the 
program, establish community support, monitor pollutant and chemical levels of the lake, as well as 
publish monitoring data. We created a guidebook that also contained a schedule of activities included in 
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Executive Summary 
 The collection and transparency of monitoring data is an important step towards evaluating 
water quality in Albania’s rivers and lakes. In Lake Fierza in particular, there have been past initiatives to 
address the continued pollution, but the lack of data available to the public has hindered people’s ability 
to evaluate data trends and assess lake conditions. Our project aimed to promote environmental 
awareness on Lake Fierza, by developing the structure for a water monitoring program for university-
aged students and the local community with the organization Youth Center Borderless. The data 
collected during the water monitoring program will be used to promote awareness among the local 
community as well as help support future actions to address pollution in the lake. 
 Lake Fierza is a man-made reservoir on the border of Albania and Kosovo. It was formed in 1978 
as a result of the construction of the Fierza Hydroelectric Power Station along the Drin River. The lake is 
73 square kilometers in size with a length of 70 km and a depth of 128m; 2.46 square kilometers belong 
to Kosovo and 70.54 square kilometers belong to Albania. Depending on when the dam is released, the 
water levels of the lake are generally the highest in March, April, and May and the lowest in October and 
November.  
 
(Map of Lake Fierza Around Kukës) 
Lake Fierza suffers from multiple forms of pollution, including urban and industrial waste. Urban 
waste is a major contributor to the pollution of the lake; it includes pollution from residential 
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settlements as well as sewage waste. Industrial wastes are the materials rendered by factories or mines. 
With the lack of a proper sewerage amounts of untreated waste are directly dumped into the river. 
Research has shown that the Drin River Basin suffers from untreated domestic and industrial 
wastewater, solid waste landfills, unauthorized dumping in the river, mine and quarry runoff, and 
depleted uranium ordnance (Lavdrim, 2015) (Besnik, 2015).  
Our group developed four main objectives to create an environmental summer monitoring 
program on Lake Fierza: 
Objective 1: Better understand local perception of contamination problems in the lake 
● We visited the Kukës site and conducted interviews with local experts to attain a better 
understanding of how the locals see the lake and it’s importance. 
● We asked questions pertaining to the perception of the lake, what the lake was used for and 
local interests in cleanups. 
Objective 2: Assess current monitoring data pertaining to water quality of the lake 
● Through emails and interviews, we were able to attain past monitoring data pertaining to the 
water quality. 
Objective 3: Determine contaminants of concern for sampling, sampling locations, and sampling 
protocols 
● Further research was conducted to determine what pollutants should be monitored, where 
monitoring should occur on the lake, and proper sampling techniques to ensure data integrity. 
Objective 4: Develop lessons and monitoring plans for the summer program 
● By gathering all the information and data collected from the research, our team brainstormed 
the most effective way to plan a summer program. 
● We also collaborated with our sponsors and professors to attain comments and concerns we did 
not think of on our own.  
 To be able to minimize the pollution levels in Lake Fierza, there needs to be collaboration with 
the community. For a project to be long lasting, the community needs to be involved to allow for a 
stronger force behind the efforts. During our research we found that the first step in creating a 
community based program was to connect the public to the issue at hand. If individuals understood the 
effects of pollution and related to them personally, they would be more willing to participate and make 
a difference. In addition, by involving key individuals, such as other NGOs and professors from 
universities, it would provide a feeling of ownership to the project and generate more interest; it would 
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also make it easier to generate lasting results. Additionally,  using hands on activities as an integral part 
of our program would help generate more interest within the community and offer an opportunity for 
Albanian students to engage in more technical experiences not found in their university education. 
The summer monitoring program in Kukës will feature activities such as learning background 
information about Lake Fierza, monitoring the lakes’ conditions, discussing findings, displaying data to 
the public, and community outreach. This will help give participants a comprehensive understanding of 
the lake’s condition and ensure that participants were given a full understanding of the processes and 
data collected.  
After researching past summer programs, we concluded that having a 7-day summer program 
would be most effective. We recommend that the first two days be for background information on the 
lake while exploring the local area; the next three days would be for monitoring and collecting data, and 
the last two days would allow students to analyze and present their findings. We also recommend that 
students perform 2-3 monitoring tests per day. This, along with teaching assistants, would ensure that 
students do not get overwhelmed during the program and that they are being productive throughout 
the whole program. The last recommendation for Youth Center Borderless is about monitoring. The 
monitoring tests that we recommended are to assess bacteria conditions in the lake, turbidity, pH, 
alkalinity, sediment buildup, temperature, nitrates, phosphorus, dissolved oxygen, sediment buildup, 
and conductivity. These tests would allow the students to assess a wide variety of aspects and allow 
them to consider the effects of pollution on human health and the lake’s fauna. Shown below are 
recommendations our team proposed for water monitoring sites. These locations were at the shores of 
the lake (green), the middle of the lake (blue), and at the mouths of the White and Black Drin (in red). 
The wide array of sights would allow students to compare results from different points in the lake and 
assess if there was a correlation between the monitoring sites and the pollutants found.  
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(Sampling Location Recommendations) 
In order to present the collected data, we suggested hanging up posters around the community 
and publicizing data online. Showing the data and explaining what it means would better inform the 
community on specific pollutants in the water, their effects, and their sources. These results of the 
published data could help people collaborate together to make progress on Lake Fierza. For this to 
occur, it is important to continue to collect data and update the findings. This way, participants would 
be able to determine trends and raise community awareness more effectively. As long as the monitoring 
procedures are carried out precisely, the community could present the data collected to the 
municipality, in hopes of future cleanups and change. It would not be an easy process but with 
collaborations, data, and community support, the Lake Fierza could one day be cleaner.  
Through various calculations and due to the scale of the program, the program was estimated to 
cost approximately $10,000. One way to raise funding could be to charge an entrance fee to the 
program, however, most programs in the area tend to be free of charge to attend, so funding would 
have to be obtained from other sources. There were many organizations in the area that could be willing 
to give funding for environmental programs. We recommended to first contact USAID, GIZ, and the 
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1. Introduction 
Lake Fierza is a man-made reservoir on the border of Albania and Kosovo that was formed as a 
result of the construction of the Fierza Hydroelectric Power Station. It is located at the confluence of the 
White and Black Drin rivers. Lake Fierza suffers from multiple forms of pollution, including urban waste, 
untreated domestic and industrial wastewater, solid waste landfills, unauthorized dumping in the rivers, 
mine and quarry runoff, and agricultural runoff. 
Many locals in the Kukës region are aware of the pollution in Lake Fierza. As a result, different 
municipalities, institutions, and schools have worked in the past to cleanup contamination in this lake. 
Most of the efforts have focused on cleaning up solid waste in and around the lake but have been 
unsuccessful in addressing the bigger issues around pollution. These efforts have not addressed the 
more hazardous pollutants, such as heavy metals, nor are they the most sustainable solutions; in 
addition, they have not involved the community in their cleanup efforts. 
In this project we will be working with Youth Center Borderless, a non-governmental 
organization in Tirana, Albania that works to “Strengthen the role of young people in the society and 
thus support the sustainable development of the community.” Borderless wanted to create a program 
that would be focused on fixing environmental problems in the country, and is working with our group 
to create the structure for a water monitoring program in Lake Fierza. This program will work with local 
residents and university-aged students to collect data about pollutants in the water and make the data 
transparent and easily accessible. One of the goals of this program is to motivate the community around 
water pollution and start a monitoring program. Looking at the past efforts of other initiatives, some 
small problems have been identified, but many of the sources of the pollution problem have not been 
addressed. Past initiatives have tried to quickly solve the problem without addressing the basics, such as 
community education and analyzing all the pollutants in the lake. In order to take the steps to try and 
address these larger problems, it is important to collect data that can be used to determine trends and 
raise community awareness. Once the monitoring data has been publicized, it will make it easier to 
create cleanup efforts that easily address the source of the problem. Although the cleanup program 
effects may take several years to significantly notice, monitoring water quality can be a good indicator 
for analyzing the cleanup efforts’ progress. 
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2. Background 
 The aim of this project was to promote environmental awareness by developing the structure 
for a water monitoring program in Lake Fierza for university-aged students and the local community of 
Kukës. The following sections explore Lake Fierza, past and present efforts, and ways to create a 
monitoring program. More specifically, in section 2.1 we talked about Lake Fierza and its observed 
pollutants. In section 2.2, we then discussed past efforts on monitoring and cleaning the lake by other 
organizations, and why these initiatives failed to be effective. Then in section 2.3 we also reviewed the 
best practices for a community water monitoring programs and the different water pollutants and 
monitoring techniques. 
2.1 Water Quality in Lake Fierza 
  
(Figure 2.1.1 Map of the Drin Watershed) 
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(Figure 2.1.2 Map of Lake Fierza Around Kukës) 
 
Lake Fierza is a man-made reservoir on the border of Albania and Kosovo that was formed as a 
result of the construction of the Fierza Hydroelectric Power Station in 1978 by the Albanian government. 
It is at the confluence of the White and Black Drin rivers. The lake is 73 square kilometers in size; 2.46 
square kilometers belong to Kosovo and 70.54 square kilometers belong to Albania. The lake is 70 km 
long and has a maximum depth of 128m (Marinos, 2001). The water levels of the lake are generally the 
highest in March, April, and May and are the lowest in October and November, however this varies 
depending on when the dam releases water. 
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(Figure 2.1.3 Picture of Fierza Hydroelectric Power Station Dam) 
 
Due to its size and connection to the Drin rivers, Lake Fierza was declared a priority area for 
tourism development in 1993 because of its shoreline locations that could be used for beaches, aquatic 
life, and sports like canoe races (Kukes Functional Area, 2015). However, according to the executive 
director of Youth in Free Initiative, an NGO in Kukës, the recreational use of the lake has declined due to 
the reduction of water quality from pollution (Cleaning, n.d.) (Lavdrim, 2015). Currently there are fewer 
people swimming in the lake, and the lake is rarely used for fishing due to the declining fish populations.   
 Lake Fierza suffers from multiple forms of pollution, including urban and industrial waste. Urban 
waste, in particular, is a major contributor to the pollution of the lake. Urban waste is defined as waste 
that is produced from human actions, such as trash and sewage. The lack of a proper sewage 
management system has affected the amount of untreated waste directly being dumped into the river 
(Lavdrim, 2015). According to an analysis performed by the Functional Area Programme (FAP), “The 
largest volumes of waste in the lake comes from the flow of the White Drin and Black Drin rivers. It 
adversely affects fauna and water quality, the surrounding environment and use of the area for medical 
tourism and aquatic activities.” (Cleaning, n.d., p. 10). The White Drin, in particular, is of concern; it 
begins in Kosovo and flows into Albania as part of the Drin River Basin (which includes Lake Fierza). 
Research has shown that the Drin River Basin suffers from untreated domestic and industrial 
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wastewater, solid waste landfills, unauthorized dumping in the rivers, mine and quarry runoff, 
agricultural runoff, and depleted uranium ordnance (Baudry, 2008)(Kukes Functional Area, 2015). 
  In 2014, a new form of algae, Aphanizomenon flos-aquae, was found in Lake Fierza. Such 
blooms of the cyanobacterium are indicative of cultural eutrophication. Eutrophication is the process 
enriching an ecosystem with chemical nutrients, typically containing nitrogen and/or phosphorus (Miho, 
A., Hallaci, B., A, P., & Shahini, R., 2014). In Section 2.4 we went further into detail of these pollutants 
and the techniques to monitor them. However, detailed reports of the lake’s pollution are scarce, with 
limited information available to the public. 
2.2 Previous Project Efforts on the Lake Fierza 
Many locals in the Kukës region are aware of the pollution in Lake Fierza. As a result, different 
municipalities, institutions, and schools have worked together in the past to cleanup contamination in 
this lake. Past initiatives have included the “6 Boat Surface Cleanup” (Project for Cleaning, n.d.) and the 
“Cleaning of Fierza Lake” reported by the FAP Initiative (Cleaning, n.d.).  
One of the efforts on Lake Fierza was the “6 Boat Surface Cleanup”. It was a joint initiative with 
the Regional Council of Kukës and Prefecture, that aimed, “...to promote awareness of conservation and 
environmental protection, as Fierza lake pollution is becoming more problematic in this season of waste 
flows from both sides of the border” (Project for Cleaning, n.d.). During this project, 6 boats were sent 
onto Lake Fierza to collect surface waste, such as trash floating on the lake. Many of the cleanup 
volunteers were students from Ahmet Voka High School and Havzi Nela High School as well as the 
University of Kukës (Project for Cleaning, n.d.). The volunteers were able to see how solid waste 
degraded the lake’s conditions. Transportation vehicles shuttled waste to either recycling plants or 
various dumping sites depending on the waste. Because the project involved a number of young adults 
in the cleanup, this effort promoted solid waste issues among the students who participated in the 
program. However the effort primarily advertised solid waste over other pollution issues in the lake, and 
did not advertise to the entire local community, meaning that the extent of its effects was limited. 
Another initiative, “Cleaning of Fierza Lake and the Area Around It”, was developed to create a 
sustainable tourism location at Lake Fierza; it decided to take a different approach to cleaning up Lake 
Fierza (Cleaning, n.d.). This project proposed to start the process of maintaining a more sustainable eco-
friendly and clean lake for beneficiaries like fishermen, stakeholders dealing with aquatic activities, 
inhabitants, and hopefully vacationers by promoting pride in Lake Fierza. With a pre-estimated budget 
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of 150,000 Euros the Regional Development Agency of Kukës, the Council of Kukës Qark, and the Kukës 
Municipality aimed to evaluate the current state of the lake, recruit workers for the cleanup, conduct a 
cleanup and create an awareness campaign (Cleaning, n.d.). This project also wanted to incorporate a 
closer cooperation with bordering countries over waste management. All of this was to be implemented 
on a 2-year basis; unfortunately it is uncertain if anything came of the project proposal. 
2.3 Community Based Water Monitoring 
In order to develop a strong water monitoring program, it was important to understand what 
factors can help contribute to a successful program. By analyzing other successful community based 
water monitoring programs, we better understood what traits helped our program to succeed. The 
following section evaluates several different components of volunteer water monitoring programs such 
as the Water Action Volunteers Stream Monitoring Program (WAV), the EPA’s Volunteer Lake 
Monitoring Guidelines, and a conference on Engaging, Enhancing, and Expanding Community-Based 
Programs presented by Linda Green.  
Program Goals 
The goals set for a volunteer water monitoring program help to shape the focus and methods 
that are used during the program in order to achieve the most desirable results. In the WAV program, 
three different levels of participation are offered based on the amount of involvement needed. These 
levels can help ensure data accuracy and better relay information to volunteers based on their level of 
skill and interest. The lowest level focuses more on community education, while the last levels focuses’ 
more on the collection of accurate data, fulfilling different sets of goals (WAV, 2015). Alternatively, the 
EPA manual recommends establishing a set of general goals and then further determining which goals 
are the most important for the scope of the program (Volunteer Lake Monitoring, n.d.). The conference 
on community based programs adds, “Our program goals, our activities, have a powerful influence on 
who participates, how long they stay active, and data credibility. We need to keep it real to the people 
involved in it” (Green, 2007). In all three of these cases, defining program goals help to ensure that the 
scope of the program is better understood and will help to further define the expectations of the 
program. 
In addition to specific goals for our program, there are many larger goals that must be evaluated 
that will tie into the program. These goals include developing public interest in water resource 
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management, providing additional data to help regulators understand water quality, and building 
community capacity to engage in regulatory decisions that affect water resources. All of these goals are 
important to further help involve the community and ensure that the community is given the tools to 
better be a part of the project and understand the resulting data. This level of involvement will be 
important to help sustain continued monitoring efforts in the area. 
Program Structure 
With a set of defined program goals, the structure of a program will be based on trying to 
achieve those set goals with the resources available. In WAV’s three level system as mentioned before, 
the program is structured so that volunteers with different amounts of experience can be grouped to 
work on specific goals. The introductory level is focused on baseline water quality information while 
volunteers who work at the third level help to obtain long term sets of data and monitor for acute water 
quality issues (WAV, 2015). The EPA manual advises that it is impossible for a monitoring program to 
sample for every single condition in a lake, and suggests selecting a smaller subset of conditions to 
monitor (Volunteer Lake Monitoring, n.d.). With these conditions set, a program can run and collect 
results with its original goals in mind. 
Program Results 
Ideally, the data produced by a program will be accurate, reliable, and usable. Programs also aim 
to become sustainable and fully involve all volunteers who participate. It is very difficult for a program 
to satisfy all of these conditions at once without significant funding or support; this means that some 
compromise is needed. The WAV program engages its volunteers based on their skill level in order to 
ensure that participants can be as involved as they like, but this also means that volunteers who 
primarily focus on the introductory stage will not collect specific water data that will be highly usable 
(WAV, 2015). As one of the authors states, “... there is always this pendulum swinging back and forth 
regarding method, accessibility, and usability” (Green, 2007). There may be kits available that are 
appropriate for volunteers to use, but they may not provide fully meaningful data, depending on the 
goals of the project. Alternatively, some measurements require very costly equipment and are too 
expensive depending on the resources available for a project. In these cases, whether a project is 
successful or not will be based on whether the goals determined at the beginning of the project are 
fulfilled. 
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Extent of Community Involvement 
The final part of a project is evaluating the extent to which the community is tied to the cleanup 
efforts. WAV’s success ensures that it volunteers are able to get a structured learning experience, while 
simultaneously getting a chance to collect data and contribute to research. Their system allows 
volunteers to be involved and build trust with volunteer staff (WAV, 2015). Other programs, as 
mentioned in the citizen science conference, uses the goals as a means to let volunteers decide what 
they want to do, meaning that participants are allowed to make their own choice and can feel 
responsible for their part in the project (Green, 2007). Through these programs, it is apparent that 
allowing volunteers to feel like they are making a difference and expand community education are key 
indicators of a successful program. 
2.4 Water Monitoring Factors and Techniques 
 As part of the project, it will be important to understand the different methods for collecting 
data on pollution in the water, in order to determine which methods would be feasible to use during the 
summer program. This section describes several water pollutants and their consequences and 
monitoring methods that can be used to determine the type and extent of contaminants in the lake. 
 As previously mentioned, much of the pollution in the lake comes from urban waste, mine 
runoff, and untreated wastewater. There are some pollutants and water indicators that are more 
commonly associated with these sources that could be focused on in order to obtain more relevant 
data. According to the United States Environmental Protection Agency’s website, urban waste runoff 
impacts phosphorus, nitrate, and dissolved oxygen levels in water, as well impacting the temperature 
and conductivity of the lake. Runoff from the sewage system further impacts these levels, while mining 
runoff further affects the pH and alkalinity of the water. Volunteers for the project can use monitoring 
kits from science supply houses that would be cheaper than formal lab equipment. Sophisticated lab 
equipment will return more accurate results, but can be expensive and less flexible in Borderless’ uses. 
Below is list of factors that can be tested for and their relevance to lake.  
pH Level: 
 Changes in pH levels are important for organisms in the water; they can heavily affect 
populations of fish and other macro aquatic life, which are present in Lake Fierza. pH levels in lakes are 
affected by soil composition, plant growth, organic materials, and chemicals from different types of 
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waste present in the local environment. Most freshwater lakes have a natural pH in the range of 6 to 8. 
Acid deposition has many harmful ecological effects when the pH of most aquatic systems falls below 6 
and especially below 5. A simple litmus strip-dipping test can be used to cheaply and effectively monitor 
pH (Oram, n.d.) (Fundamentals, n.d.) (Water Treatment Solutions, n.d.). 
Bacterial Conditions: 
 Bacteria in water can contain many health risks, especially in lakes that contain human waste, 
like Lake Fierza. Additional dumping of untreated sewage into Lake Fierza is a factor for the growth of 
specific indicator organisms. Bacteria can bring disease such as Fecal-oral diseases, Cholera, Typhoid, 
Hepatitis A, and other diarrheal diseases. Checking for such diseases in the lake would be beneficial as 
they are signs of dangerous health conditions. Although slightly expensive, membrane filtration is the 
best way to monitor these conditions (Bacteriological, n.d.) (Oram, n.d.). 
Temperature Analysis: 
If temperature gets too far above or below the preferred temperature range for a species, the 
population size will begin to dwindle. Temperature can affect biological activities and certain 
compounds can be more toxic at higher temperatures. A thermometer can be used to measure 
temperature of lakes (Why, n.d.).  
Alkalinity: 
 Changes in alkalinity levels are important for organisms in the water; they can heavily affect 
populations of fish and other macro aquatic life. Alkalinity is determined by several natural factors as 
listed above, and as a result there is no singular expected value. In order to protect aquatic life, the 
recommended buffering capacity is at least 20mg/L. A digital titrate or a burette can be used to measure 
alkalinity (Oram, n.d.). 
Nitrates: 
 Nitrates are only hazardous in high concentrations, but can lead to excessive plant growth and 
subsequent decay of those plants. Human activity such as traces of agricultural activities, human wastes, 
or industrial pollution are what cause higher levels of Nitrates. Natural levels of nitrate are usually less 
than 1 mg/L while concentrations over 10 mg/L will begin to impact the aquatic environment. There 
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have been algae blooms in Lake Fierza in the past that could have been caused by high nitrate levels. 
The Azo Dye Method or the Cadmium Reduction Method can be used to measure nitrates (Testing, n.d.) 
(Behar, n.d.) (Nitrates, n.d.). 
Phosphorus: 
 Phosphorus is a limiting factor for growth in plants and animals, and abundance of phosphorus 
can accelerate plant growth, cause algae blooms, result in low dissolved oxygen levels, or result in the 
death of some aquatic plants. Phosphorus levels are impacted by agricultural runoff and solid waste. The 
natural levels of phosphate usually range from 0.005 to 0.05 mg/L in lakes. Levels of 0.08 to 0.10 mg/L 
phosphate may trigger periodic algal blooms. The Ascorbic Acid Method, Total Phosphorus test, or 
Dissolved Phosphorus test can be used to cheaply and effectively measure phosphorus levels 
(Volunteer, n.d) (Kotoski, 1997). 
Dissolved Oxygen: 
 A low dissolved oxygen level makes it difficult for aquatic life to survive in waters. Factors in 
Lake Fierza that may affect dissolved oxygen include diffusion and aeration, photosynthesis, respiration 
and decomposition, temperature, and water pressure changes. Dissolved oxygen levels are highly 
dependent on influencing factors such as temperature and season, but ideal concentration levels will 
tend to reach equilibrium at 100% air saturation. Dissolved oxygen can easily be measured by using the 
Winkler Method (Bruckner, n.d.) (Dissolved, n.d.). 
Conductivity: 
There are many different compounds present in Lake Fierza, including many metals. Instead of 
measuring each metal individually, one can do a conductivity test to measure amounts of compounds in 
various sections of the lake. Conductivity is measured in siemens, with a healthy range in fresh water 
ranging around 150-500µS/cm. Industrial waters can reach as high as 10,000µS/cm. Conductivity can be 
measured by using the Potentiometric Method or the Inductive Method (Conductivity, 2008) (What, 
2010). 
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Sediment Buildup: 
 Sediment can contain various insights of what is in the lake. Sediment can contain metals, 
minerals, and organic life that can be used to measure some of the other factors in Lake Fierza. 
Sediment buildup can be measured by using a dipstick and disk or a boat and staff (Sediment, 2010). 
Turbidity: 
 Turbidity is a measure of water clarity in the lake. Higher levels of turbidity mean that the water 
in the lake has more particles suspended in the lake, as is less transparent. At these higher levels, the 
cloudiness of the water can block light and prevent lake plants from photosynthesizing. The suspended 
particles can contain heavy metals or other compounds present in the lake sediment, meaning that the 
water is less safe to drink. Turbidity is usually measured using the Secchi Disk Method (What Is 
Turbidity?, n.d.). 
 
Although there are many other pollutants in Lake Fierza, the measuring techniques for those 
pollutants are expensive or require high technical knowledge. All of the water pollutants listed above, 
minus bacterial conditions, can be easily and cheaply measured by buying simple devices or by buying 
simple water monitoring kits and could be feasible for a water monitoring program in Lake Fierza. 
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Here is a simplified table of the pollutant information: 
Pollutant: Example Test: Importance: 
pH Level Litmus Test strips 
Changes in pH levels can damage the populations of 
aquatic life 
Bacterial 
Conditions Membrane Filtration 




Changes in temperature can affect biological and 
chemical activities 
Alkalinity Digital Titrate 
Like pH, changes in alkalinity levels can damage the 
populations of aquatic life 
Nitrates 
Azo Dye Method; Cadmium 
Reduction Method 
High levels of nitrates can lead to excessive plant 
growth and subsequent decay 
Phosphorus 
Ascorbic Acid Method; Total 
Phosphorus Test 
High levels of phosphorus can accelerate plant growth, 
lower dissolved oxygen levels, or damage aquatic plant 
populations 
Dissolved Oxygen Winkler Method 





Conductivity can determine the presence of heavy 
metals in the water, which are toxic to consume 
Sediment Buildup 
Dipstick and dip; Boat and 
staff 
Sediment analysis can determine metals, minerals, and 
organic life in lakes 
Turbidity Secchi Disk Method 
High turbidity levels means cloudier water, which can 
block sunlight and damage aquatic plant 
photosynthesis 
(Table 2.4.1 Summary of Tests, Methods, and Meaning) 
 
  13 
3. Borderless Methodology 
The goal of this project was to create a water monitoring program in Lake Fierza that promotes better 
water quality through the involvement of environmental engineers and the local community. We 
provided Youth Center Borderless with a rationale and structured plan for the summer program and 
created a handbook that provides students with all the background information needed to complete the 
project. To achieve this goal, we completed the following objectives while in Albania: 
 
● Better understand local perception of contamination problems in the lake 
● Assess current monitoring data pertaining to water quality of the lake  
● Determine contaminants of concern for sampling, sampling locations, and sampling protocols 
● Develop lessons and monitoring plans for the summer program 
3.1 Better understand local perception of contamination problems in 
the Lake 
Our first objective was to better understand local perception of contamination problems in Lake 
Fierza. In order to better understand the local perspective of the lake, we contacted a few individuals 
such as biologist Besnik Hallaci, SHUKALB, Lavdrim Shehu (the director of the local NGO, Youth in Free 
Initiative), and Peace Corps volunteers working with Youth in Free Initiative. We conducted these 
interviews to better understand how the community felt about the lake and attain a more accurate 
estimate of what problems or conceptions needed to be considered.  
Some questions were aimed towards the general state and perception of the lake. We asked 
about the local perception of the lake, as well as what the local community used the lake for. Other 
questions posed were to determine if the local interest in a program would help monitor or cleanup the 
lake. These questions helped us determine what the local community felt was important about the lake 
and where there may have been gaps in the perception between the actual state of the lake and what 
the community believes the state of the lake is. Some of our questions to Besnik Hallaci also included 
more technical aspects about the lake. This included, his perceptions on the lake’s ecosystem and the 
impact of some possible pollutants like heavy metals. A full list of questions is located in [Appendix A]. In 
addition to the interviews, we participated in a trash cleanup of the Lake Fierza that helped give us first-
hand experience of the waste present in the lake. 
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3.2 Assess current monitoring data pertaining to water quality of the 
lake  
Next, we gathered information about current monitoring data in Lake Fierza. While talking with 
our sponsor, we concluded that in order to justify the need for a water monitoring program that we 
needed to look into what kinds of data that other organizations have collected about the lake. If we 
were to find proper monitoring data on the lake it would be more important for us to focus on 
education about water pollution rather than collecting data. Conversely, if we were unable to find 
proper data about pollution in the lake, it would be important to include monitoring in the program. 
According to our interview with biologist Besnik Hallaci, the National Environmental Agency, the 
Meteorological Institute in Kukës, and the Public Service Institute have information on monitoring data 
on Lake Fierza. We researched the contact information for these institutions then sent them emails 
about our project and asked them if they had monitoring data on lake Fierza or if they knew where to 
find the data. Through the suggestions of our professor we constructed similar emails and sent them to 
the Ministry of the Environment and Environmental Professors from the University of Tirana. 
We also conducted our own research about water quality in the lake. During our research we 
looked at monitoring data that looked at the White Drin, the Black Drin, and Lake Fierza. Because the 
White and Black Drin rivers both flow into Lake Fierza, many of the pollutants would also be present in 
the Lake. We also found information about a Greek water sampling initiative in 2013 that took surface 
samples of Lake Fierza, a document published in 2008 by the Kosovo Ministry of environment with 
information about dumping in the White Drin, and a document from the Urban Research Institute of 
Albania addressing different concerns in the Kukës region. 
3.3 Determine contaminants of concern for sampling, sampling 
locations, and sampling protocols  
Next we determined which contaminants the program would focus on, where the participants 
would take their samples, and the protocols of each method. This knowledge ensures that the students 
have the necessary information to successfully perform each of the samplings at the best locations. 
By using our knowledge about contaminants in Lake Fierza from previous research and 
interviews, we determined which specific pollutants students could sample for in the summer program. 
We researched quick, simple, and cheap tests due to the limited time and budget of the program, as 
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well as the limited sampling experience of the program participants. For the students to gain an 
understanding of how the pollution affects them, we looked into contaminants that would affect human 
health and the health of flora and fauna that are in the lake. 
Knowing the sources of pollution in the area would allow us to narrow down the sampling 
locations. In order to find information about point sources of pollution in the area, we conducted online 
research about local mines, dumps, factories, and farms as well as contacted Lavdrim Shehu and the 
Kukës Peace Corp. Further research was also conducted on how the local ecosystem of the lake might 
contribute to contaminants and what parts of the lake those contaminants may affect.  
With an awareness of stigmas of community sampling and improper data collection, we 
conducted research on proper data collection techniques and protocols that participants should follow 
during the course of the program. We also looked at various successful community monitoring 
programs, asked WPI students and professors for previous labs that they have conducted at school, and 
techniques or protocols provided by various testing equipment manufacturers online. 
3.4 Develop lessons and monitoring plans for the summer program 
In conjunction with determining the best sampling methods, we also determined the 
educational activities and information that would be incorporated during the summer program. 
Although we conducted background research on other successful environmental programs in the Balkan 
region, the unique nature of our program required us to examine and adapt various elements from 
other programs, such as MIT’s D-Lab. With this information and the input of our sponsor, we 
determined how to structure our own program. We determined the overall goal of our program, the 
program length, various monitoring kits, discussions during the program, the role of experts and guides, 
the most effective ways of displaying data, community education on pollution, and future contacts for 
future collaborations. While collecting this information it was essential to collect feedback from our 
sponsor to ensure the feasibility of the program. We used critiques, comments, and explanations from 
their part in order to prevent ourselves from producing an end product that could not be used or was 
completely disliked. It was easier to receive constant feedback throughout the building process rather 
than incorporate every suggestion all at once at the end. Through our interviews with Lavdrim Shehu 
and Besnik Hallaci we further modified our program goals. We believed that their influence in the local 
community would enable a program succeed.   
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4. Results and Observations 
This chapter presents our results and observations through the process of completing our 
objectives. Our findings are presented in this chapter, and will include results from our interviews and 
our research on water monitoring methods and considerations, while our technical data will be located 
in the Appendix. 
4.1 Better Understand Local Perception of Contamination Problems in 
the Lake 
In our interviews and correspondences with Lavdrim Shehu, we found that there is urban waste 
from the community, chemicals from mines, and sewage, as the area has no wastewater management. 
In our interview with Besnik Hallaci, we found that much of the waste in the lake was industrial (plastics 
and hospital waste), agricultural (fertilizers), and much human waste (including garbage and sewage). 
He also mentioned that urban waste and sewage are the biggest contributors to lake pollution. We also 
found from our research and correspondences with Lavdrim Shehu that past initiatives did not focus on 
education and involvement of the local community because they were focused on short-term solutions 
to fixing the problems, rather than addressing the sources of the issue.  
When we visited Kukës, we participated in a small cleanup organized by Peace Corp volunteers 
in the area. We spent 45 minutes with 16 other people picking up trash in the lake area. Below are 
pictures of the area and the trash we collected.  
 
(Figure 4.2.1 Picture of Trash Cleaned up from the Lake) 
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(Figure 4.2.2 Picture of Trash and Surrounding Area) 
 
According to one of the Peace Corp volunteers we had cleaned up “less than one millionth” of 
the trash in the area. From what we saw when we were walking around, it did not seem like he was 
exaggerating. Whenever we asked about past and current cleanup initiatives during interviews, we were 
always told that cleanup initiatives are not effective because they do not promote community education 
and awareness. Many people do not realize the consequences of pollution, whether it be health or 
environmental risks.  
During our cleanup effort we talked with two fourteen-year-old boys who were participating in 
the cleanup. They knew about the solid trash in the lake and how it was affecting the local environment, 
however they would still swim in the lake with their friends and knew many people who swam in the 
lake. They thought that the lake was a little dirty and there was nothing to really worry about. Lavdrim 
Shehu on the other hand had said that he hadn’t gone swimming in the lake in 15 years.  
4.2 Assess Current Monitoring Data Pertaining to Water Quality of the 
Lake 
We conducted research on previous monitoring efforts in Lake Fierza in order to determine 
what data has previously been collected about the lake as well as initiatives that may have previously 
been successful. During this research process it was very difficult to find data about previous monitoring 
efforts, and found few initiatives that provided data related to monitoring of the lake. 
 When we initially started this project we learned about several water monitoring efforts and 
contacted the organizations that were responsible for them. After contacting the National 
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Environmental Agency, the Meteorological Institute in Kukës, the Public Service, the Ministry of the 
Environment and Professors from the University of Tirana, we were able to obtain documentation of the 
National Environmental Agencies monitoring program through our contact from the Ministry of the 
Environment. The National Environmental Agency had set up one water monitoring station in Lake 
Fierza that was equipped to monitor algae and invertebrates in the area. Basic tests about health were 
conducted on these organisms, but no further information about these tests were listed (PROGRAMI, 
2014). 
 Even though we were unable to find specific information about pollution levels in the lake, we 
were able to obtain general data about the pollutants and their sources in Lake Fierza and its tributaries. 
In 2013, a group from the Athens Institute for Education and Research, an institute dedicated to 
gathering information and researchers from around the world, took samples from the lake to evaluate 
for toxic potency. Their work identified the presence of heavy metals on the surface of the lake, such as 
chromium, copper, nickel, iron, and lead (Mesi, 2014). A study of river basins from 2008, shows that 
much of these metals come from the Black Drin River (Kupe, 2014). The appearances of such metals in 
the water are due to runoff from local mines into the river (Besnik, 2015). According to the Regional 
Dialogue for Transboundary Water Resources Management in Southeastern Europe, “Open-cast metal 
(iron and nickel) mines in Albania were closed a long time ago, but the sites have not been landscaped, 
and tailings continue to cause heavy metal pollution (iron, copper etc.); there is no available data 
regarding the level of pollution” (Drin River Basin, 2012). Heavy metals are not the only materials that 
need to be observed in the lake.  
4.3 Determine Contaminants of Concern for Sampling, Sampling 
Locations, and Sampling Protocols 
 During our interview with Besnik Hallaci, he suggested monitoring levels of nitrates and 
phosphorous, as those would be good metrics for environmental studies. High levels of nitrates and 
phosphorous help contribute to algae blooms, such as the bloom that occurred in the lake in July 2014; 
this bloom was most likely influenced by higher than average levels of these kinds of minerals. 
Additionally, we researched various monitoring methods and found that levels such as pH, alkalinity, 
temperature, and dissolved oxygen had simpler procedures that do not involve more hazardous 
compounds like hydrochloric acid, or only used those substances in a contained environment. Other 
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procedures required very precise measurements; more hazardous materials like ascorbic acid, or also 
used more expensive procedures and equipment. 
 In order to have students understand why they are performing specific tests, we believe the 
program should teach the students about the human health concerns, flora health concerns, and fauna 
health concerns of each test. Based on our research of the local ecosystem of the lake and the types of 
pollutants being dumped into the lake we recommend, teaching students about bacteriological 
conditions of the lake, turbidity, pH, alkalinity, sediment buildup, temperature, nitrates, phosphorus, 
dissolved oxygen, sediment buildup, and conductivity. Because of the time, equipment, and skill 
required for some of these tests we believe that students should spend the first monitoring day of the 
program on pH, alkalinity, and bacteriological tests; the second monitoring day on phosphate, nitrate, 
and turbidity tests; and the third monitoring day on dissolved oxygen and conductivity tests.  
There are multiple examples of pollutants in Lake Fierza. We know that there are undetermined 
amounts of heavy metals, phosphorus, nitrates, etc. Many of the sources of these pollutants are 
undocumented. After doing research online on mines, dumps, farms, industries, and factories, we found 
multiple point sources of pollution near the Lake. There are many mines, dumpsites, and agricultural 
areas near the lake that contribute to the pollution. Below is a map of the dumpsites near the area 
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(Figure 4.3.1 Picture of Pollutant Sources in Kukës) 
 
Based on the locations of these key sources of pollution, we can conclude that we need to 
monitor the shores of the lake, middle of the lake, and where the White and Black Drin join lake. Below 
are pictures suggesting where the students should focus their sampling efforts around to collect the best 
data. 
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 (Figure 4.3.2 Sampling Location Recommendations) 
 
The locations on the map that are circled in red represent areas where water flows into the lake; 
these are locations where pollutants and waste that are flushed into the lake from external sources, 
such as the White and Black Drin rivers. The locations circled in green represent the shoreline of the 
lake; these are locations where trash and other pollutants from the surrounding area may be dumped 
into the lake. Based on the locations of dump sites and mines, testing on the southern shoreline would 
reflect levels that would more likely be influenced by runoff from these sites. The locations circled in 
blue represent the center of the lake; the water in the center of the lake will be more affected by water 
circulation, and is the furthest point away from land and can be compared to sampled taken on the 
shores and confluences of the lake. 
  Many testing kits help to make testing more accessible to volunteers, but there is some concern 
with the level of testing quality that volunteers will be able to achieve. In an interview with Besnik 
Hallaci, he felt that volunteers would not have the technical skill to collect accurate and precise results. 
With the use of kits that are designed for less technically trained volunteers, we feel that we will be able 
to better help participants gain firsthand experience with recognized sampling practices while reducing 
the amount of money and training required. 
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 During our research we found that in order to preserve data integrity of water samples 
participants of the program need to properly record data and label samples in order to assure more 
accurate data sampling. We also found that the water monitoring kits come with simple and clear 
instructions on how to perform each sampling test, below is picture of instructions for a pH test. 
 
 (Figure 4.3.3 Picture of a pH Test from a Test Kit) 
 
We compared the instructions from the test kit to some of the chemistry labs we received from 
WPI. Although the instructions from the test kits weren’t complex as some of the lab procedures, we 
found that they both listed similar kinds of instructions that ensured proper sampling techniques and 
that using the instructions from test kits would be sufficient for the program. 
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4.4 Refine the Educational Goals of the Summer Program in 
Collaboration With Local Stakeholders 
According to our sponsor and executive director of Youth Center Borderless, Mirgentian Gjuta, 
only basic environmental education is taught in elementary schools. This means that the consequences 
of pollution need to be explained to people. Without education about proper waste management and 
pollution, waste will continuously build up in the lake and cleanup initiatives will continue to be 
ineffective. When we created the idea of the program with  Mirgentian Gjuta, we thought that we 
would leave the monitoring section of the program to engineers, and then have the engineers educate 
the community about the data they collected and information they learned. However, during our 
conversation with Lavdrim Shehu we learned that we would need to involve the community in the 
observation and implementation stages of our project if we wanted them to participate in and learn 
from the program. Because of Lavdrim Shehu’s suggestion and the simplicity of the sampling tests, we 
believe that including environmental students and volunteers from the Youth in Free Initiative NGO for 
monitoring would be beneficial for the long-term success of the monitoring program. 
During our research we found that the first step in creating a community based program is 
publicizing the program to the target individuals. When we asked Lavdrim and the Peace Corp 
volunteers about generating community involvement and lasting interest in a program, they told us that 
we needed to be as visible as possible and include the community in the implementation stage of the 
project. Successful projects in Kukës have communicated to the community through the local media, 
posters, fliers, and by getting the word out through social media, such as Facebook. Involving key 
individuals, such as other NGOs and professors from Universities, would provide a feeling of ownership 
to the project and generate more interest; it would also make it easier to generate lasting results. 
During our research and discussions with our sponsor, we determined that the project needed 
to involve hands on activities. Hands on activities will not only help educate the community about 
pollution issues, but they will also generate more interest with participation in the program. In the 
research that we have done about the Albanian education system, we have found that teachers in 
secondary and tertiary education spend 70% of their time talking while the rest of the classroom time is 
spent on student questions (“Albania: Secondary and Tertiary Education”, n.d.). When we asked our 
sponsor and others about Albania’s education system, we were told that it was almost completely 
theoretical and that people really wanted internships and activities in which they could participate in 
hands on activities.  
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We determined that a shorter summer program would be more effective than a longer program. 
A longer program would require longer commitment to the program and would cost Youth Center 
Borderless to raise the budget significantly. A shorter program would, in turn, make it more accessible 
for interested volunteers who may also have work or have other side obligations from this program. A 
shorter program would allow for a better focus on the program, and help reinforce the ideas taught 
throughout the week. 
Our program would run for a week total. This set of activities would first lead participants 
through the process of understanding the condition of the lake and then actively collecting 
measurements. Lecture information covered during this phase would primarily focus on the sources of 
pollution in the lake, the importance of the problem, and past initiatives that have been completed. This 
means participants can get a better understanding of why the program is important, and that the work 
they do can help to increase public awareness. After measurements are collected, the participants are 
given a better understanding of the data they have collected; from this, they will create presentations to 
teach others about what they have learned. 
After talking with our sponsor and through research on other environmental initiatives, we also 
determined that it would be beneficial to have the help of experts during our program. They would be 
able to further inform the students on the lake, sources of pollution, and monitoring methods in order 
to better help volunteers understand the importance of each part of the monitoring process. These 
experts also help serve as guides who can help ease volunteers through the sampling and analysis 
processes during the program for a more comprehensive learning experience. 
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5. Conclusions and Recommendations 
The summer program will serve as a starting point to the community-monitoring program, so we 
have split our conclusions and recommendations into sections about the summer program and sections 
about the community monitoring program afterwards. 
Including Teaching Assistants 
 Most of the students in the program will not have any hands on experience or knowledge of the 
intricacies of water sampling. In order to ensure students are given more adequate support during the 
sampling process we recommend training a few people on how to perform the sampling techniques and 
collect data beforehand. Much of the sampling in the program will be done in smaller groups, and a 
trained assistant will be included as a part of each group. One of the goals of our sponsor is to promote 
youth involvement in programs, so we recommend that these volunteers should be university-aged 
students who have a degree or major in an environmental, biological, or civil engineering field that 
would like to obtain experience in sampling and teaching. If our sponsor is unable to find students who 
are willing to be part of the program it will be sufficient to use members of Youth Center Borderless 
itself. 
We recommend that Borderless use a local environmental expert to teach some of the summer 
program. Although the program would be able to run effectively without an environmental expert, the 
program would be more impactful if a local expert were to teach some of the background material on 
the lake and assist with some of the sampling. Including an environmental expert in the process of 
sampling and analyzing data might better validate the findings of the tests. Many of the students 
attending the program will be in environmental fields, so having an inspirational figure teach the 
program will make the lessons more effective. 
Community Involvement 
 Keeping the local community involved will be an important part of developing a sustainable 
program and further increasing awareness of lake pollution problems among the community. We 
recommend the implementation of a community forum, at which members of the community could 
participate in discussions about the events of the program and the data that is collected each day. This 
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would allow the community to further participate in the program, and will ensure that the information 
collected through monitoring will be seen by the community. 
Length of Program and Schedule 
 After researching past summer programs we concluded that having a 7-day summer program 
would be the most effective. Seven days is enough time to teach information and perform several tests, 
without making the project very long, as a program that lasted several weeks would be increasingly 
expensive. We recommend that the first two days are for background on the problem and exploring the 
local area, the next three days will be monitoring and collecting data, and the last two days will be 
analysis and presentation of data. We also recommend that students perform 2-3 monitoring tests per 
day. This ensures that important background information can be spaced out a little more at the 
beginning of the program, and allow participants more time to analyze the data collected at the end of 
the project. Additionally, three days for monitoring means that tests that may take a longer time to 
return results can be run on the first day, while the remaining tests could be spread out over three days 
instead of having participants try to complete all of the suggested lake monitoring tests at once. This 
along with teaching assistants will ensure that students are not overwhelmed during the program and 
ensure that the students are doing something each day.  
How to Present Data 
 Once the students have collected their findings, the next step is to organize the data and display 
it in the most efficient way possible. This program will be one of the first to actually monitor the water 
conditions of Lake Fierza, for this reason it will be important to publicize it and be transparent with the 
students findings to allow further clean up efforts to be formed. Once the public is aware of the 
pollution issues, it is necessary to create a collective action between NGO’s and the community if people 
want to see change.   
We would suggest hanging up posters around the community, one big poster in a public place, 
or publicizing the data to the community. People might want information on what the results mean, and 
not all the community knows what a low pH level means. 
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(Figure 5.1- A Sample Graph of pH Over Time) 
 
 We also recommend that the data be presented within the format of an infographic, which 
would translate the collected data into a visual format, like this infographic: 
 
(Figure 5.2- An Infographic on Renewable Energy) 
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Infographics present data in a concise, understandable format that does not require scientific 
experience to understand. These images can make complex processes and large amounts of data and 
information understandable, are more aesthetically pleasing than plain text, and can be easier to 
interpret (Mol, 2011, p.45-46). By showing the data and explaining what it means, the community might 
be more interested in what happens next. Explaining what the data means is almost more important 
than just showing the data to the community, so there should be some way to explain the information 
to the people 
Raising Awareness for the Program 
One of the key steps in creating an effective summer program is raising awareness. There have                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
been many proposed projects around Lake Fierza, but many of these projects did not make the 
community aware of their project and did not pass the project proposal stage. Looking at what 
successful projects have done, we recommend creating advertisements to Albanian universities and to 
towns in the Kukës region. Publicity for the program should be done over both physical and electronic 
media. Our sponsor should create posters and fliers to hang up and pass around as well as advertising 
the program through social media such as Facebook as these are cheap and effective ways to spread 
information. By raising awareness through social media and connections to other local organizations, we 
anticipate having up to 30 students; ideally, the program would not have more than 30 participants in 
order to ensure that the costs of housing, food, monitoring kits, and transportation will not become too 
expensive for the program budget. 
Budgeting and Funding Organizations  
 With the expectation that there will be 30 participants whose costs for food, overnight housing, 
transportation, and monitoring kits are all paid by our sponsor, it will be quite expensive to run. For 
example, some test kits are relatively expensive; assuming that participants are running around eight 
tests across the summer program, and running each test at least 3 times, this would be a total of 720 
tests. We would need to ensure that we have purchased enough kits to cover these tests. When 
estimating the budget for the summer program, we took into consideration the expected expenses that 
the program will use. These include housing and food for the participants, purchasing the kits for the 
program, transportation to and from Kukës, and a miscellaneous section for unexpected costs. We 
began by talking with our sponsor to get an estimate on the number of students that they would like to 
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expect, as well as an estimate on how much it would cost to house and feed the students each day. Our 
sponsor is from the area of Kukës, and has experience with prices in the area. He estimated that a two-
person room would cost $25 USD a night, $20 USD a day to feed one participant, and transportation to 
and from Tirana would cost roughly $5 USD. We then contacted a couple distributors on the cost of their 
water monitoring kits. We determined that the best kits for our program would be from the distributor 
Lamotte. Given the descriptions of each kit’s contents, we then determined the amount of each kit that 
we would require for the program. The amount for the miscellaneous section is used to account for any 
unexpected expenses during the program. We estimated that rounding up to the next thousand would 
satisfy this section. This is just an estimate for the budget, and Youth Center Borderless is free to make 




Housing  $2,625.00  
Food  $4,200.00  
Kits  $2,264.56  
Transportation  $150.00  
Miscellaneous  $760.44  
Total  $10,000.00  
(Table 5.1- List of Projected Expenses) 
 
One way to raise funding is to charge an entrance fee to the program, however, most programs 
in the area are free of charge to attend so funding has to be obtained from other sources. There are 
many organizations in the area that may be willing to give funding for environmental programs. We 
recommend to first contacting USAID, GIZ, and the embassies in the area to obtain funding. 
Year Round Monitoring 
 One of the goals of this program is to galvanize the community around water pollution and start 
a monitoring program. Looking at the past efforts of other initiatives, some small problems have been 
identified, but many of the sources of the pollution problem have not been addressed. Past initiatives 
have tried to quickly solve the problem without addressing basics such as community education and 
analyzing pollutants present in the lake. In order to take the steps to try and address these larger 
problems, it is important to collect data that can be used to determine trends in pollution levels in the 
water over time and raise community awareness about those pollution levels and their effect on the 
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lake’s ecosystem. For example, tracking phosphorus over time would help experts and officials track the 
history of ecological events such as algae blooms in the lake. We recommend collecting data over a 
period of at least a year before approaching the local municipality. In our interviews with Lavdrim 
Shehu, he stated that he would need specific, concrete evidence of the pollution in the lake in order to 
help convince the council that the pollution levels are significant enough to take action. Lavdrim Shehu 
also added that there are board members who do not think that environmental issues are that 
important, and would need very convincing data to take action. Levels of pollutants will change 
depending on the season. For this reason, there needs to be a large amount of data collected in order to 
show trends and prove that there are issues with the lake. Once a monitoring program has been 
established with publicly available data, it will make it easier to create cleanup efforts that can more 
easily address the source of the problem. Although these cleanup efforts may take several years, 
monitoring water quality can be a good indicator of how cleanup efforts are going.  
 One way to effectively publicize data is to host it online and ensure that data is constantly 
maintained and updated. The collected data can be presented through a variety of formats, however 
according to one website, “Sometimes, words just aren't enough — and often they don't stick in a 
person's mind nearly as long, nor as positively, as visual images do. Today's social networking services 
make it easy to dress up your posts with more than just text, and those features aren't just for sharing 
pictures of your pets and your family vacation (Deb, 2010).” Creating graphs and charts that plot 
pollution levels over time would be an effective way to create interactive data that people can use. It 
would also be able to maintain its technical nature, while still being understandable without a strong 
scientific background. It would be easy for Youth Center Borderless to maintain and host the data on 
their website and on their Facebook page. 
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Appendix A: Kukës Interview Questions 
 
General Questions 
● Aim: These are starting questions that we will ask during all three interviews 
○ More general questions that we can use to compare/contrast views 
● Questions: 
○ How important is this lake to the local communities? 
○ What is your opinion on the current state of the lake? 
○ How has the pollution of the lake impacted the community? 
○ Do you feel that past efforts to clean up the lake have been successful, or have been 
implemented to their full potential? 
Municipality 
● Aim:  
○ Not interrogate him, but still want to get answers 
○ Want support 
● Questions: 
○ Do we need specific documentation to implement a summer program like this? 
○ Would Kukёs have interest in continuing the project after the summer program finishes? 
○ Would we have your support? 
Biologist of Lake  
● Aim: More information over why there are pollution levels → Analytical 
● Questions 
○ What do you think are the biggest issues the lake’s ecosystem faces? 
○ What would be attainable to improve of the lake? 
○ During our research we found in multiple documents that there may be depleted 
Uranium in the White Drin due to leftover munitions in Kosovo 
■ Is this true? 
■ Are the levels something to be cautious about?  
○ With many pollutants and heavy metals present in the lake such as chromium, nickel, 
iron, and copper, how safe do you think the lake is to use for recreational uses? 
■ Effect on plant and animal life? 
○ Again from our research we found out there were massive algal/cyanobacterial blooms 
in July of last year 
■ Do you know what in the lake caused this? 
■ Any problems caused by this? 
■ Likelihood of this happening again? 
NGO of Kukёs--> Exec. Director 
● Aim: What actions have been taken so far to try and remedy the problem 
● Questions: 
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○ What have your biggest struggles during your efforts been? 
○ Would Kukёs have interest in continuing the project after the summer program finishes? 
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Part 1 - Rough Schedule for the Program 
 
Day 1→ Intro/ Understanding Waste Day 
● Introduction/ Background information about the lake and pollution problems 
○ Talk about why the lake was originally formed and about the recreational 
and industrial uses of the lake 
○ Talk about pollutants in the lake and where they come from 
● Talk about the consequences of pollution to humans and flora/fauna 
○ Discuss past problems caused by pollution in the lake 
■ Ex. Talking about the Algae blooms that have occurred on multiple 
occasions and the negative effects they have had on human and 
aquatic life 
○ Discuss how pollution issues have affected the lives of the locals, with 
local students   
● Talk about past cleanup initiatives and programs that have happened on Lake 
Fierza and talk about what they succeeded to do, but how most of them failed in 
the long term. 
● Spend some time doing lake cleanup along the shores of the lake and picking up 
trash in the middle of the lake to showcase the need to cleanup of the lake  
 
Day 2 → Characterizing Key Sites Near Lake Fierza 
 (Have a list of sites before hand, many are listed in the map below) 
●  Have students go in groups and scout out sites that may be good to sample 
(taking pictures of possible sources of pollution that they see) 
○ Have students visit some of the mines, dumps, and farms that contribute to 
the pollution in the Lake so that they can better see and characterize 
sources of pollution 
● Talk about sites and what they and what conditions they saw that might contribute 
to the problem 
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● Have students interact with local government officials and NGOs to discuss ways 
to report some of their findings and talk about why reporting issues is important. 
 
Day 3 → Monitoring Day #1 - (pH Levels, Alkalinity, and Bacteriological Tests) 
● Reflection on what saw previous day (excursion) 
● Discuss the Importance of Collecting Data/Monitoring 
○ How does this actually affect you as a civilian/ people that live here 
○ Talk about examples of past community water monitoring programs that 
have worked in other parts of the world, there are examples of several 
community monitoring programs in the United States in which the citizens 
have provided data to local authorities which have then changed policies 
or implemented solutions to help fix problems. 
■ Discuss how in these programs the residents were able to contact 
their local governments and present evidence 
■ Discuss why this summer program is relevant and how we hope 
with continued monitoring efforts that the residents will be able to 
lobby the government to start making changes to make the lake 
less polluted. 
● Discuss the different sampling methods that can be used to measure levels of 
pollution, specifically tying the methods to pollution in Lake Fierza. Discuss why 
these sampling methods are effective and why we would be sampling for specific 
pollutants, discuss indicators of certain levels of pollution, for example algae 
blooms are indicators of high concentrations of phosphorus and nitrogen. 
● Explain how to use sampling method that will be used for the day 
○ Proper sampling methods techniques 
○ Discuss how specifically what needs to be done to ensure the integrity of 
the data 
● Get to key sampling locations (break up into smaller groups) 
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○ Discuss the importance as to why they are monitoring at each location, 
relate back to the previous day and what they saw at these various 
locations. 
● Extract  
○ Discuss the importance of running multiple tests on the water  and 
sampling for a few different locations in the same area 
○ Discuss any differing results that students may have, how can sampling 
different spots in the same location yield different results? Is there 
anything specifically affecting levels in that specific location 
● Discuss the effects of each substance they are sampling for 
○ Have students try to notice things in the local environment that may have 
been affected by each substance  
● Join back as a big group again and discuss the results of the sampling at each 
location and the different results. What was different at each location? 
● Compile the data they have found for the day by having the students enter their 
data on online forms 
● Try to bring in people from the local community and talk about what they think 
about the lake and have a group discussion, have someone from the local 
government come in, an NGO, or even local citizens 
 
Day 4→ Monitoring Day #2 - (Phosphates, Nitrates, and Turbidity) 
● Have a brief recap on what was learned the other day and address any questions 
and concerns that students may have 
● Discuss the different sampling methods that can be used to measure levels of 
pollution, specifically tying the methods to pollution in Lake Fierza. Discuss why 
these sampling methods are effective and why we would be sampling for specific 
pollutants, discuss indicators of certain levels of pollution, for example algae 
blooms are indicators of high concentrations of phosphorus and nitrogen. 
● Explain how to use sampling method that will be used for the day 
○ Proper sampling methods techniques 
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○ Discuss how specifically what needs to be done to ensure the integrity of 
the data 
● Get to key sampling locations (break up into smaller groups) 
○ Discuss the importance as to why they are monitoring at each location, 
relate back to the previous day and what they saw at these various 
locations. 
● Extract  
○ Discuss the importance of running multiple tests on the water and 
sampling for a few different locations in the same area 
○ Discuss any differing results that students may have, how can sampling 
different spots in the same location yield different results? Is there 
anything specifically affecting levels in that specific location 
● Discuss the effects of each substance they are sampling for 
○ Have students try to notice things in the local environment that may have 
been affected by each substance  
● Join back as a big group again and discuss the results of the sampling at each 
location and the different results. What was different at each location? 
● Compile the data they have found for the day by having the students enter their 
data on online forms 
● Try to bring in people from the local community and talk about what they think 
about the lake and have a group discussion, have someone from the local 
government come in, an NGO, or even local citizens 
 
Day 5 → Monitoring Day #3  - (Dissolved Oxygen and Conductivity) 
● Have a brief recap on what was learned the other day and address any questions 
and concerns that students may have 
● Discuss the different sampling methods that can be used to measure levels of 
pollution, specifically tying the methods to pollution in Lake Fierza. Discuss why 
these sampling methods are effective and why we would be sampling for specific 
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pollutants, discuss indicators of certain levels of pollution, for example algae 
blooms are indicators of high concentrations of phosphorus and nitrogen. 
● Explain how to use sampling method that will be used for the day 
○ Proper sampling methods techniques 
○ Discuss how specifically what needs to be done to ensure the integrity of 
the data 
● Get to key sampling locations (break up into smaller groups) 
○ Discuss the importance as to why they are monitoring at each location, 
relate back to the previous day and what they saw at these various 
locations. 
● Extract  
○ Discuss the importance of running multiple tests on the water and 
sampling for a few different locations in the same area 
○ Discuss any differing results that students may have, how can sampling 
different spots in the same location yield different results? Is there 
anything specifically affecting levels in that specific location 
● Discuss the effects of each substance they are sampling for 
○ Have students try to notice things in the local environment that may have 
been affected by each substance  
● Join back as a big group again and discuss the results of the sampling at each 
location and the different results. What was different at each location? 
● Compile the data they have found for the day by having the students enter their 
data on online forms 
● Try to bring in people from the local community and talk about what they think 
about the lake and have a group discussion, have someone from the local 
government come in, an NGO, or even local citizens 
  
Day 6 → Analysis Day/Transparency of Data 
● Have the expert talk to the students 
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○ Talk about impacts on environment and why the environment is so 
important for health reasons, economy, etc. 
○ Discussion with students about why topics are so important, have them 
share their opinions on issues, what have they learned from the school so 
far or seen in their local communities.  
○ Reinforce Concepts by talking about data that has been collected so far 
 
● Start creating ways to display data. Students can create big graphs of data on 
poster boards and hang them up around the community or they can create graphs 
and charts using online tools. Students should try to find ways to easily publicize 
the data and explain what the results of the data mean. For example, if students 
are trying to display pH levels they should talk about what pH the effects of pH 
mean for the local community and where it comes from. This will also help them 
reinforce what they learned. 
● Creating Presentation 
○ Create Presentations for Community that explains their findings/ data from 
their monitoring. We want to make sure that there is transparency and the 
community is aware of the pollution levels and what causes it.   
■ Presentation Entails: 
● Data that has been collected 
● Consequences of the pollution levels 
● What causes them? Listing the possible source s of 
pollution 
■ People attending 
● NGO 
● Incentivize why be “greener”  
● What they have learned so far? 
● Pictures 
● Have a discussion with the local community about the data and see what they 
think about the data, have them discuss concerns with the students.  
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Day 7 → Presentation Day 
● Have the students reflect on what they have learned throughout the week 
○ Reflection/Discussion 
● Have the students invite family members, people from the local community, and 
friends to so present what they have learned 
○ Have them teach people about what they have learned about 
environmental issues  
○ Project Wind-down, have the expert recap what they have learned and 
have a final student discussion about what they about the program and 
what they got out of it 
● Have students complete a survey about the program and compile data to improve 
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Part 2 - Basic Information on Lake Fierza and a Map of the Lake 
with Possible Sources of Pollution 
To be able to examine or teach about a subject, it is necessary to have background knowledge on 
the following topic. Below, one can find a couple of interesting facts about Lake Fierza and a 
summary following.  
 
For a better understanding of Lake Fierza, attached to this section is a map of the lake with pin 
points on the possible pollution sources around the area.  
 
Lake Fierza is a man-made reservoir on the border of Albania and Kosovo that was 
formed as a result of the construction of the Fierza Hydroelectric Power Station in 1978 by the 
Albanian government and by the White and Black Drin rivers. The lake is 73 square kilometers 
in size; 2.46 square kilometers belonging to Kosovo and 70.54 square kilometers belonging to 
Albania. The lake is 70 km long and has a depth of 128m (Marinos, 2001). The water levels of 
the lake are generally the highest in March, April, and May and are the lowest in October and 
November, however this varies depending on when the dam is released. 
In 1993, Lake Fierza was declared a priority area for tourism development, however 
according to the executive director of Youth in Free Initiative, an NGO in Kukës, the 
recreational use of the lake has declined (Cleaning, n.d.) (Lavdrim, 2015). Currently there are not 
many people swimming in the lake, the lake is rarely used for fishing, and because of the 
pollution, there is no tourism generated by the lake.   
 Lake Fierza suffers from a number of sources of pollution, including urban and industrial 
waste. Urban waste is a major contributor to the pollution of the lake. The lack of a proper 
sewage management system has affected the amount of untreated waste directly being dumped 
into the river (Lavdrim, 2015). According to an analysis performed by the Functional Area 
Programme (FAP), “The largest concentration of waste in the lake comes from the flow of the 
White Drin and Black Drin rivers. They adversely affect fauna and water quality, the 
surrounding environment and use of the area for medical tourism and aquatic activities.” 
(Cleaning, n.d., p. 10). The White Drin, in particular, is of concern; it begins in Kosovo and 
flows into Albania as part of the Drin River Basin (which includes Lake Fierza). Research has 
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shown that the Drin River Basin suffers from untreated domestic and industrial wastewater, solid 
waste landfills, unauthorized dumping in the rivers, mine and quarry runoff, and depleted 
uranium ordnance (Baudry, 2008).       
 In 2013, a group from Athens took samples from the lake to evaluate for toxic potency. 
Their work identified the presence of heavy metals on the surface water of the lake, such as 
chromium, copper, nickel, iron, and lead (Mesi, 2014). A study of river basins from 2008, shows 
that much of these metals come from the Black Drin River (Kupe, 2014).  When asked, a local 
biologist indicated that the appearances of such metals in the water are due to runoff from local 
mines into the river (Besnik, 2015). According to the Regional Dialogue for Transboundary 
Water Resources Management in Southeastern Europe, “Open-cast metal (iron and nickel) mines 
in Albania were closed a long time ago, but the sites have not been landscaped, and tailings 
continue to cause heavy metal pollution (iron, copper etc.); there is no available data regarding 
the level of pollution.” (Drin River Basin, 2012). Heavy metals are not the only materials that 
need to be observed in the lake. In 2014, a new form of algae, Aphanizomenon flos-aquae, was 
found in Lake Fierza. Such blooms of the cyanobacterium are indicative of cultural 
eutrophication. Eutrophication is the process enriching an ecosystem with chemical nutrients, 
typically containing nitrogen and/or phosphorus (Miho, A., Hallaci, B., A, P., & Shahini, R., 
2014). We go into detail of these pollutants and the techniques to monitor them. However, 
detailed reports of the lake’s pollution are scarce, with limited information available to the 
public. 
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There are multiple examples of pollutants in Lake Fierza. We know that there are 
undetermined amounts of heavy metals, phosphorus, nitrates, etc. Many of the sources of these 
pollutants are undocumented. After doing research online on mines, dumps, farms, industries, 
and factories, we found multiple point sources of pollution near the Lake. There are many mines, 
dumpsites, and many agricultural lands near the lake that contribute to the pollution.  
Here are some more detailed pictures on places we would monitor: 




The locations on the map that are circled in red represent areas where water flows into the 
lake; these are locations where pollutants and waste that are flushed into the lake from external 
sources, such as the White and Black Drin rivers. The locations circled in green represent the 
shoreline of the lake; these are locations where trash and other pollutants from the surrounding 
area may be dumped into the lake. Based on the locations of dump sites and mines, testing on the 
southern shoreline would reflect levels that would more likely be influenced by runoff from these 
sites. The locations circled in blue represent the center of the lake; the water in the center of the 
lake will be more affected by water circulation, and is the furthest point away from land and can 
be compared to sampled taken on the shores and confluences of the lake.   
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Summary 
● Fierza Lake was formed by the Fierza Hydroelectric Dam  
○ Presently the Black and White Drin Rivers flow into the lake 
● Water Levels of the Lake 
○ High Levels 
■ March- May 
● Best time to sample water 
● All of the pollutants are flushed into the water  
○ Low Levels 
■ October - November  
● Drin River Basin Pollutants: 
○ Untreated Domestic and Industrial Wastewater 
○ Solid Waste  
○ Mine and Corry Runoff 
○ Depleted Uranium Ordnance  






● Algae blooms suggest abnormal levels of Nitrogen and Phosphorus 
● It would be good to monitor: 
○ Shores of the Lake-(In Green) 
○ Middle of the Lake-(In Blue) 
Where the White and Black Drin join the lake - (In Red).  
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Part 3 - Previous Project Efforts 
Youth Center Borderless is not the first organization to conduct an effort on the Fierza Lake. 
This section is designated to explain two of the past project efforts that have been performed 
before. There is a summary at the end of this section to explain theses past efforts.  
 
Many locals in the Kukës region are aware of the pollution in Lake Fierza. As a result, 
different municipalities, institutions, and schools have worked together in the past to improve the 
waste levels in this lake. Past initiatives have included the “6 Boat Surface Cleanup” and the 
“Cleaning of Fierza Lake” reported by the FAP Initiative. These organizations aimed to improve 
the current state of the river due to the side effects of pollution. With a rise in pollution levels, 
aspect like fauna, human health concerns, and simply the aesthetic appeal of the river, diminish 
as Lake Fierza collects untreated waste. It has come to the attention of various organizations and 
member of the community that something must be done about the lake. 
One of the efforts on Lake Fierza was the “6 Boat Surface Cleanup”. It was a joint 
initiative with the Regional Council of Kukës and Prefecture, in aims, “...to promote awareness 
of conservation and environmental protection, as Fierza lake pollution is becoming more 
problematic in this season of waste flows from both sides of the border” (Project for Cleaning, 
n.d.). During this project, 6 boats were sent onto Lake Fierza to collect surface waste. Thanks to 
the Municipality of Kukës and Shteqën Commune, transportation vehicles shuttled waste to 
either recycling plants or various dumping sites depending on the waste. Many of the cleanup 
volunteers were students from Ahmet Voka High School and Havzi Nela High School as well as 
the University of Kukës (Project for Cleaning, n.d.). The volunteers were able to see how solid 
waste degraded the lake’s conditions. Because the project involved a number of young adults in 
the cleanup, this effort was successful in promoting environmental awareness among students, 
but not the whole community.  
Another initiative, “Cleaning of Fierza Lake and the Area Around It”, was developed to 
create a sustainable tourism location at Lake Fierza  (Cleaning, n.d.). It decided to take a 
different approach to cleaning up Lake Fierza. This project proposed  o start the process of 
maintaining a more sustainable eco-friendly and clean lake for beneficiaries like fishermen, 
stakeholders dealing with aquatic activities, inhabitants, and hopefully vacationers by promoting 
  51 
pride in Lake Fierza . With a pre-estimated budget of 150,000 Euros the Regional Development 
Agency of Kukës, the Council of Kukës Qark, and the Kukës Municipality aimed to evaluate the 
current state of the lake, recruit workers for the cleanup, conduct a cleanup and create an 
awareness campaign (Cleaning, n.d.). This project also wanted to incorporate a closer 
cooperation with bordering countries over waste management. All of this was to be implemented 
on a 2-year basis; unfortunately nothing came from the effort. Because of non-transparency in 
information it is difficult to find the reason as to why these efforts never persisted successfully. 
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Summary: 
● Previous Efforts 
○ 6 Boat Surface Cleanup 
■ Joint initiative with Regional Council of Kukës and Prefecture  
● Aim: create awareness of conservation and environmental 
problems 
■ 6 boats were sent out on the Fierza Lake to collect surface waste 
■ Outreached to a younger generation 
● Saw first hand the reason as to how pollution affects the river 
○ Cleaning of Fierza Lake and the Area Around It 
■ Created from the idea of beginning a sustainable tourism location at Fierza 
Lake 
■ Stakeholders: 
● Regional Development Agency of Kukës 
● Council of Kukës Qark 
● Kukës Municipality 
■ Aims for the lake: 
● Evaluate current state 
● Recruit workers to conduct a clean up 
● Create an awareness campaign 
● Create pride within the community over Lake Fierza 
● Educate community about pollution influences 
■ No additional information came from this 
● Recommendations:  
○ Cleanup projects are not sustainable 
■ They do not solve the problem, just the symptoms of the problem 
● Problem: Littering 
● Symptoms: Polluted lake with lots of waste 
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○ By creating a monitoring program with results and data, eventually this issue can 
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Part 4 - Importance of Monitoring 
This section goes into detail about the importance of monitoring and how it will positively affect 
future efforts. By subdividing this section into Human Concerns as well as Flora and Fauna, it 
will be easier to explain to students why each monitoring effort is being conducted.  
 
Why Monitor? 
Looking at the past efforts of other initiatives, some small problems have been identified, but 
many of the sources of the pollution problem have not been addressed. Past initiatives have tried 
to quickly solve the problem without addressing basics such as community education and 
analyzing all the pollutants in the lake. In order to take the steps to try and address these larger 
problems, it is important to collect data that can be used to determine trends and raise community 
awareness. Once a monitoring program has been established with data publicly published, it will 
make it easier to create cleanup efforts that can more easily address the source of the problem. 
Although these cleanup efforts may take several years, monitoring water quality can be a good 
indicator of how cleanup efforts are going. 
 
Human Concerns 
Lakes and other aquatic sources are used for a variety of human activities, from recreational 
activities like swimming to fishing and tourism. Lake Fierza is heavily impacted by pollution 
from urban waste, human waste, solid waste, agricultural waste, hospital waste, and mine runoff. 
There is an increased risk of waterborne illnesses for people who swim in the lake such as fecal-
oral diseases, which in turn impacts the lake’s use as a source of recreation. These levels of 
pollution can also kill fish in the lake, affecting its use for fishing. The following list highlights 
some of the effects that pollution can cause for humans in Lake Fierza. 
 
● Bacteriological: Harmful bacteria present can create a health risk for humans that come 
into contact with the lake water. Bacteria that comes from fecal matter can cause diseases 
such as typhoid, hepatitis A, and cholera 
● Turbidity: Turbidity affects the visibility of lake water, meaning that dangerous objects in 
the water can remain hidden to swimmers in the lake, increasing the chances that 
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swimmers can be hurt on sharp rocks or debris, or can become entangled in plants that 
are hidden in the water. High levels of turbidity can also obscure the depth of the lake, 
resulting in more dangerous conditions for recreational use of the lake. 
 
Flora and Fauna Concerns 
The ecosystem of a lake is comprised of several different factors that help to sustain life in the 
water. There have been pollutants (mentioned in the previous section) introduced into lake Fierza 
negatively impacts the balance of the lake’s levels, leading to a number of undesirable results, 
such as algae blooms, the death of plants and animals in the lake. The following list highlight 
some of the effects that pollution can cause for lake flora and fauna through impacting different 
lake conditions. 
 
● pH: Most fish and plants that live in the lake have adapted to a specific pH level, while 
immature fish and plants are extremely sensitive to differing pH values. Fish and plants 
die when the pH changes too significantly. 
● Alkalinity: A low alkalinity will primarily impact the pH of the lake; if the lake is less 
resistant to pH change, it is more likely that pollutants can adversely affect the pH of the 
lake, meaning that pH sensitive fish will die. 
● Sediment Buildup: Sediment that has built up in the lake can contain heavy metals and 
other minerals. These metals can adversely affect plant life growing in the lake. 
● Temperature: Temperature changes primarily affect fish that are sensitive to certain 
temperature levels, with more drastic changes reducing a species’ ability to reproduce, or 
a high levels even kill some types of fish. 
● Nitrates: High amounts of nitrates can lead to excessive plant growth. The subsequent 
decay of those plants, which can deplete the amount of oxygen in the water, can kill fish 
in the lake. Nitrates can also contribute to algae blooms. 
● Turbidity: At high turbidity levels, it becomes harder for light to reach the lower levels of 
the lake. This prevents plants at lower levels from photosynthesizing, greatly hindering 
their ability to get nutrients. 
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● Phosphorous: Phosphorous is a limiting factor for plants and animals, as only small 
amounts are found naturally in lakes. Higher amounts of phosphorous can lead to 
increased plant growth, which can cause algae blooms and deplete oxygen in the water, 
killing fish in the lake. 
● Dissolved Oxygen: The amount of dissolved oxygen in a lake is crucial to the aquatic life 
living there. Some types of fish are very sensitive to the level of dissolved oxygen 
available, and only fish that are very hardy can survive in low oxygen environments. This 
means that as the level of oxygen in the water drops, fish species will begin to die. 
● Conductivity: Aquatic plants and animals have adapted to certain conductivity ranges, 
meaning that if this range rises to above average levels, they can be negatively affected 
and may possibly die.  
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Part 5 - Water Monitoring Techniques  
Below is the list of various monitoring techniques that will be used throughout the three days of 
monitoring. The first 3 (pH, Alkalinity, and Bacteriological) will be conducted the first day while 
methods 4 through 6 (Nitrates, Turbidity, and Phosphorus) will be conducted on monitoring day 
two. Lastly, Dissolved Oxygen and Conductivity will take place during the third monitoring day.  
The last two monitoring techniques were not integrated into the summer program but can be 
considered if Borderless decides to include them.  
 
Many of these methods were developed from the “EPA Office of Water Volunteer: Lake 
Monitoring” and other online scholarly sources. This list will allow for the best monitoring 
technique to be used for the Environmental Summer Program.  
 
pH Level Monitoring 
Importance:  
● Changes in pH levels are important for organisms in the water, they can heavily affect 
populations of fish and other macro aquatic life. 
Factors:  
● pH levels in lakes are affected by several factors because of local communities: 
○ Soil Composition 
○ Plant Growth  
○ Organic Material 
○ Chemicals 
Test:  
All testing kits have instructions; a screenshot has been included in this section. 
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Measuring Units:  
● pH is the measurement of the hydrogen ion concentration, [H+].  pH= -log [H+]. This 
value ranges from 0 to 14 pH.  
○ Values below 7 pH exhibit acidic properties 
○ Values above 7 pH exhibit basic properties 
○  pH level of 7 is neutral 
Expected Results:  
● Most freshwater lakes have a natural pH in the range of 6 to 8. Acid deposition has 
many harmful ecological effects when the pH of most aquatic systems falls below 6 and 
especially below 5.  
Source: 
● http://www.water-research.net/index.php/ph-in-the-environment 






● Changes in alkalinity levels are important for organisms in the water, they can heavily 
affect populations of fish and other macro aquatic life. 
● Measuring alkalinity is closely related to measuring pH. 
○ Alkalinity is the measure of how much acid, like sulfuric acid, it takes to get the 
water pH level to 4.2. 
Factors:  
● Alkalinity is influenced by: 
○ Rocks, Soils, and Salts 
○ Certain Plant Activities 
○ Industrial Wastewater Discharges 
Tests:  
● Recommended Instruments: 
○ Double Endpoint Titration using a pH meter (or pH "pocket pal") 
○ Digital Titrator or Burette 
● Recommendations for analyzing alkalinity in the field: 
○ Use a Digital Titrator instead of a Burette.  
○ Burette is fragile and more difficult to set up and use in the field.  
Measuring Units:  
● Milligrams per liter of Calcium Carbonate (mg/L CaCO3) 
Expected Results:  
● Alkalinity is determined by several natural factors as listed above, and as a result there is 
no singular expected value. In order to protect aquatic life, the recommended buffering 
capacity is at least 20mg/L.  
● Lakes with a lower alkalinity are much more susceptible to acids. 
Sources: 
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● From EPA 5.10 Total Alkalinity page, link currently broken 
● http://www.water-research.net/index.php/the-role-of-alkalinity-citizen-monitoring 
 
Bacteriological Conditions at Beaches (Indicator Organisms) 
Importance:  
● Bacteria in water can bring: 
○ Fecal-oral diseases 
○ Cholera  
○ Typhoid 
○ Hepatitis A 
○ Other diarrheal diseases (passed from excreta into the water) 
Factors:  
● Additional dumping of untreated sewage into Lake Fierza is a factor for the growth of 
specific indicator organisms.  
Test:  
● Membrane Filtration 
○ The best method researched so far. 
○ It analyzes the presence of fecal coliforms in water sources.   
○ The results take time to complete. 
○ Membrane filters (used in the collection process) can be expensive. 
Measuring Unit: 
● N/A- There is no specific measuring unit. 
Expected Results: 
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● Nitrates are only hazardous in high concentrations, but can lead to excessive plant growth 
and subsequent decay of those plants. 
○ July 2014 there was an algae bloom in Fierza Lake. 
■ May have been caused by Nitrate levels.  
Factors:  
● Human activity such as traces of agricultural activities, human wastes, or industrial 
pollution are what cause higher levels of Nitrates.  
Tests: 
● The Azo Dye Method  
○ Convert nitrates to nitrites, and then measure the nitrite level 
○ Use test strips 
○ Converted into nitrous acid where diazotizes, an aromatic amine, is coupled with 
N-(1-naphthyl)-ethylenediamine to form a red-violet color:  
● One must test for nitrite only, then test with the converted nitrates 
● Cadmium Reduction Method  
○ A cadmium reagent is used to react with a series of acids in order to form an 
amber colored solution. 
● High ion concentrations (such as measured for conductivity, especially 
chloride ions) can interfere with nitrate determinations. 
Measuring Unit:  
● Milligrams per liter (mg/L) 
Expected Results:  
● Natural levels of nitrate are usually less than 1 mg/L.  
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Turbidity 
Importance:  
● Water clarity is affected by turbidity, which can block sunlight’s ability to pass through 
water. Lack of sunlight caused by too much turbidity in water can have a detrimental 
affect on aquatic life.  
Factors:  
● Phytoplankton 
● Sediments of erosion 
● Re-suspended elements from the bottom 
● Waste discharge 
● Algae Growth 
● Urban Runoff 
Tests:  
● In lakes the turbidity is measured with a Secchi disk (in the picture). This is a black and 
white disk that is dropped in the water attached to a rope. The depth that the disk reaches 
before it disappears from sight is recorded. This provides an estimation of the turbidity 
level in the lake. 
Measuring Unit: 
● Nephelometric Turbidity Units (NTU) 
● The instrument used for measuring it is called nephelometer or turbidimeter, which 








● Phosphorus is a limiting factor for plants and animals.  
Factors:  
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● An abundance of phosphorus can: 
○ Accelerate plant growth 
○ Cause algae blooms 
○ Result in low dissolved oxygen  
○ Result in the death of some aquatic animals  
Tests:  
● Measuring phosphorus requires measuring very small concentrations, and only a few 
monitoring methods can be used by volunteers. 
○ Ascorbic Acid Method 
■ A reagent containing ascorbic acid and ammonium molybdate react with 
orthophosphate in the sample to form a blue compound. 
■ The intensity of the blue color is directly proportional to the amount of 
orthophosphate in the water. 
○ Total Phosphorus Test  
■ It measures all the forms of phosphorus: 
● Orthophosphate 
● Condensed Phosphate 
● Organic Phosphate 
○ Dissolved Phosphorus Test  
■ It measures the fraction of the total phosphorus in the water solution.  
Measuring Unit: 
● Milligrams per liter (mg/L) 
Expected Results: 
● The natural levels of phosphate usually range from 0.005 to 0.05 mg/L in lakes.  
● Levels of 0.08 to 0.10 mg/L phosphate may trigger periodic algal blooms. 
Source: 
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Importance:  
● A low dissolved oxygen level makes it difficult for aquatic life to survive in waters. 
Factors: 
● Particular factors to dissolved oxygen are: 
○ Diffusion and Aeration 
○ Photosynthesis 
○ Respiration and Decomposition 
○ Temperature 
○ Salinity 
○ Water Pressure Changes 
Test:  
● Winkler Method  
○ A sample bottle is completely filled with water (no air at all so the results are not 
skewed). 
○ A series of reagents are added and then titrated. 
○ Results in a color change. 
○ The concentration of dissolved oxygen is equivalent to the number of milliliters of 
titrant used. 
Measuring Unit:  
● Milligrams per liter (mg/L) 
● Parts per million (ppm) 
● Micromoles (umol) 
○ mg/L and ppm have a 1:1 conversion rate 
○ 100 umol/L of O2 = 2.2 mg/L of O2 
Expected Results:  
● Dissolved oxygen levels are highly dependent on influencing factors such as temperature 
and season, but ideal concentration levels will tend to reach equilibrium at 100% air 
saturation.  
● Lower levels of dissolved oxygen are worse than higher levels. 
Sources:  







● There are many different compounds present in Lake Fierza, including many metals. 
Instead of measuring each metal individually, one can do a conductivity test to measure 
amounts of compounds in various sections of the lake. 






● Levels of ions that conduct electrical current dissolved in the water. 
○ These often corresponds to salinity levels. 
Tests:  
● Potentiometric Method  
○ Uses a series of four rings:  
■ The outer two apply an alternating voltage and induce a current loop  
■ The inner two measure the voltage drop 
● Inductive Method  
○ Uses an inductive probe that relies on the creation of magnetic fields. 
Measuring Unit:  
● Siemen (S) 
● microsiemens per centimeter (µS/cm) 
Expected Results:  
● A healthy range in fresh water is 150-500µS/cm 
● Industrial waters can reach as high as 10,000µS/cm 








● By studying sediments, one can get further insight into what is in the lake. 
Factors:  
● Sediment can contain: 
○ Heavy metals  
○ Organic life 
○ Other minerals 
Test:  
● Cheap methods for sampling: 
○ Dipstick and Disk 
○ Boat and Staff 
Measuring Unit:  
● N/A- There is no specific measuring unit. 
● Most concentrations will be based on the amount of minerals and metals in the sediment. 
Expected Results:  







● If temperature gets too far above or below the preferred temperature range for a species, the 
population size will begin to dwindle. 
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Factors:  
● Temperature impacts the rates of chemical reactions. 
○ In turn affects biological activity. 
○ Some compounds are more toxic at higher temperatures.  
Tests:  
● Thermometer 
○ A regular thermometer can do the trick. 
○ The sturdier ones will not break as easily (but can get pricey). 
Measuring Unit:  
● Celsius is the SI unit for temperature.  
○ 0 °C is the freezing point of water.  
○ 100 °C is the boiling point of water. 
Expected Results: 
● The results depend on the season. 
Source:  





  68 
Part 6 - Student Monitoring and Data Collection Worksheets 
Below are a couple of worksheet suggestions where students can record their results from their 
monitoring. The kits should also include general data monitoring documents as well on specific 
guidelines to follow throughout the procedures.  
 
Data Collection Table for pH 
Date Time Location pH # 1 pH # 2 pH # 3 
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Data Collection Table for Alkalinity 
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Date Time Location Sample ID # Results 
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Data Collection Table for Phosphates 







            
            
            
            
            
            
            
Observations: 
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Data Collection Table for Nitrates 
Date Time Location 
Nitrate - 
Nitrogen  #1 
(ppm) 
Nitrate - 
Nitrogen  #2 
(ppm) 
Nitrate - 
Nitrogen  #3 
(ppm) 
            
            
            
            
            
            










  73 
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Data Collection Table for Dissolved Oxygen 
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Data Collection Table for Conductivity 
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 Part 7 - Things to Consider When Presenting Data 
Once the students have collected their findings, the next step is to organize the data and display 
it in the most impactful and visible way possible. This program will be one of the first to actually 
monitor the water conditions of Lake Fierza, for this reason it will be important to publicize it 
and be transparent with the students findings to allow further clean up efforts to be formed. It is 
necessary to create a collective action between NGO’s and the public from the beginning of the 
program if people want to see change.  
 
 
In the Scope of the Summer Program: 
 
Posters with Explanations and Graphs: 
To show the community the data results, the students could create and hang a poster in 
the community. People might want information on what the results mean; not all of the 
community knows what a low pH level means. By showing the data and explaining what it 
means the community might be interested in what happens next. Explaining what the data means 
is almost more important than just showing the data to the community, so there should be some 
way to explain the information to the people. 
 
 
After the School 
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Internet and Social Media: 
One way to effectively publicize data is to host it online and ensure that data is constantly 
maintained and updated. Creating graphs and charts that plot pollution levels over time would be 
an effective way to create interactive data that people can use. It would also be able to maintain 
its technical nature, while still being understandable without a strong scientific background. One 
way to share data is by presenting it over social media. The collected data can be presented 
through a variety of formats, however according to one website, “Sometimes, words just aren't 
enough — and often they don't stick in a person's mind nearly as long, nor as positively, as visual 
images do. Today's social networking services make it easy to dress up your posts with more 
than just text, and those features aren't just for sharing pictures of your pets and your family 
vacation.”  
 
For example on this website: 
http://www.csszengarden.com/ 
 
There are many different links on the side that allow you to change the look of the 
website, however, even when you change the look and feel of the website the data being 
presented, it does not change. It really matters how well you get information out to people, how 
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Part 8 - Possible Kits 
Websites to buy Kits  
Bellow is a list of various websites where one can browse the websites. These are not direct links 
to particular kits.   
● http://www.usawaterquality.org/volunteer/special/epalistserv/WQTestKits.html 
● http://www.lamotte.com/en/ (They appear to ship internationally) 
● http://www.hach.com/testkitsguide (Under Support->Worldwide Distributors, they have a 
listing for distribution in Albania) 
● http://www.usawaterquality.org/volunteer/Outreach/EquipmentList.pdf (These are a list 
of suppliers for a US water monitoring effort, may also contain some info on additional 




Bellow is a list of links to the particular page to purchase specific water monitoring kits.  
● Possible to get some free kits from World Water Day sponsoring 
○ http://www.publiclandsday.org/highlights/free-water-quality-testing-kits 
● Earth Force® Low Cost Water Monitoring Kit 
○ http://www.lamotte.com/en/education/water-monitoring/3-5886.html 
○ http://www.lamotte.com/en/international-distributors/europe(link to international 
distribution) 
● Bacteria Monitoring Kits 
○ http://www.lamotte.com/en/education/bacteria-studies 
○ http://www.lamotte.com/en/microbiological/coliform/4-3616-uv.html 
● Big Water Monitoring Kit ( more expensive but with more stuff) 
○ http://www.lamotte.com/en/education/bacteria-studies/5870-01.html 
● pH testing kit (4.0-10.0) 
○ http://www.hach.com/ph-test-kit-4-0-10-0-ph-model-
17n/product?id=7640214955&callback=pf 
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○ Colour disk based kit 














2p/product?id=7640219538&callback=pf (Drop count titration) 
● Alkalinity 
○ http://www.hach.com/alkalinity-test-kit-model-al-ap-mg-
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Part 9 - Budgeting 
When estimating the budget for the summer program, we took into consideration the 
expected expenses that the program will use. These include housing and food for the participants, 
purchasing the kits for the program, transportation to and from Kukës, and a miscellaneous 
section for unexpected costs. We began by talking with our sponsor to get an estimate on the 
number of students that they would like to expect, as well as an estimate on how much it would 
cost to house and feed the students each day. Our sponsor is from the area of Kukës, and has 
experience with prices in the area.  He estimated that a two-person room would cost $25 USD a 
night, $20 USD a day to feed one participant, and transportation to and from Tirana would cost 
roughly $5 USD. We then contacted a couple distributors on the cost of their water monitoring 
kits. We determined that the best kits for our program would be from the distributor Lamotte. 
Given the descriptions of each kits contents, we then determined the amount of each kit that we 
would require for the program. The amount for the miscellaneous section is used to account for 
any unexpected expenses during the program. We estimated that rounding up to the next 
thousand would satisfy this section. This is just an estimate for the budget, and Youth Center 




Housing  $    2,625.00  
Food  $    4,200.00  
Kits  $    2,264.56  
Transportation  $        150.00  
Miscellaneous  $        760.44  
Total  $  10,000.00  
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Part 10 - Contact Funding, Experts, Municipality, and Participants 
Funders 
Throughout past research, these are past sources we have made contact with. These could be 
possible funders for the program.  
● USAID 
○ Peter Clavelle  
■ Chief of Party, Planning and Local Governance Project in Albania 
■ Mobile: 06960 13020 
■ Email: pclavelle@pigp.al  
○ Suzanne Weiss (Sue) 
■ Peace Corps Volunteer, Community and Organization Development;  
Planning and Local Governance Project in Albania 
■ Phone: 355 69 702 9158 
■ Email: sweiss@plgp.al  
● GIZ  
○ Hermann J. Plumm 
■ Programme Director, Water Sector Reform Albania; Coordinator Water & 
Environment 
■ Phone: 355 42 249 334 
■ Email: hermann.plumm@giz.de  
○ Gabriele Rechbauer 
■ Sektor Fund Manager- Biodiversity; Open Regional Funds for South East 
Europe 
■ Phone: 387 33 957 500 
■ Email: gabriele.rechbauer@giz.de  
● SHUKALB 
○ Elisabeta Poci 
■ Deputy Executive Director 
■ Email: elisabeta.poci@shukalb.al  
Experts 
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An expert is a very beneficial individual to have when conducting a summer program like this 
one. An expert is able to bring in additional knowledge from their past experiences as well as 
their past studies. They would be able to give feedback on particular subjects and explain topics 
in more scientific detail.  
● Biologist 
○ Besnik Hallaci 
 
Municipality 
If in the future, Borderless decides to try to make a collaboration with the local municipality or 
wants to contact them about results from the monitoring program, there are a couple of 
individuals that can be contacted.  
○ Kukës Municipality 
■ Lavdrim Shehu 
● Municipal Council Chair 
● Phone: 355(0) 68 209 5148 
● Email: lavdrimshehu@yahoo.co.uk or rslorg@hotmail.com 
 
Participants to Reach Out to 
In addition to environmental engineers from the Polytech, these are other groups that might also 
be interested in an environmental summer program like this one.  
●  Youth in Free Initiative 
○ Lavdrim Shehu 
■ Project Coordinator 
■ Phone: 355(0) 68 209 5148 
■ Email: lavdrimshehu@yahoo.co.uk or rslorg@hotmail.com 
● Young Water Professionals 
○ Arlinda 
■ Chairmen of the Board 
■ Email: arlinda.ibrahimllari@gmail.com 
● Polytechnic University of Tirana 
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○ Institute of Geoscience and Energy, Water and Environment 
■ Prof. Fatos Hoxhaj 
● Director 
● Email: hoxhajf@gmail.com 
○ Civil Engineering/ Environmental Engineering 
■ Associate Prof. Gëzim Hasko 
● Dean 
● Email: g_hasko@yahoo.com  
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Part 11 - Future Suggestions 
Advertising the Program 
One of the key steps in creating an effective summer program is proper advertising. There have 
been many proposed projects around Lake Fierza, but many of these projects did not advertise their 
intentions to the community and did not pass the project proposal stage. Looking at what successful 
projects have done, we recommend creating advertisements to Albanian Universities and to towns in 
Kukës region. Advertisements should be done over both physical and electronic media. Our sponsor 
should create posters and fliers to hang up and pass around as well as advertising the program through 
social media such as Facebook as these are cheap and effective ways to spread information. 
 
Including Teaching Assistants 
 Most of the students in the program will not have any hands on experience or knowledge of the 
intricacies of water sampling. In order to ensure students do not get confused during sampling procedures 
we recommend training a few people on how to perform the sampling techniques and collect data 
beforehand. Much of the sampling in the program will be done in smaller groups, and a trained assistant 
will be included as a part of each group. This will allow for questions and confusions of students to be 
resolved efficiently. One of the goals of our sponsor is to promote youth involvement in programs, so we 
recommend that these volunteers should be young water professionals that would like to obtain 
experience in sampling and teaching. If our sponsor is unable to find young water professionals who are 
willing to be part of the program it will be sufficient to use members of Youth Center Borderless itself. 
 
Including an Expert 
 We recommend that Borderless uses a local environmental expert to teach some of the summer 
program. Although the program would be able to run effectively without an expert, the program would be 
more impactful if a local expert were to teach some of the material. Many of the students attending the 
program will be in environmental fields, so having an inspirational figure teach the program will make the 
lessons more effective. 
 
Year Round Monitoring 
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One of the goals of this program is to galvanize the community around water pollution and start a 
monitoring program. Looking at the past efforts of other initiatives, some small problems have been 
identified, but many of the sources of the pollution problem have not been addressed. Past initiatives have 
tried to quickly solve the problem without addressing basics such as community education and analyzing 
all the pollutants in the lake. In order to take the steps to try and address these larger problems, it is 
important to collect data that can be used to determine trends and raise community awareness. We 
recommend collecting data over a period of at least a year before approaching the local municipality. 
Levels of pollutants will change depending on the season and there needs to be a large amount of data 
collected in order to show trends and prove that there are issues with the lake. Once a monitoring program 
has been established with publicly available data, it will make it easier to create cleanup efforts that can 
more easily address the source of the problem. Although these cleanup efforts may take several years, 
monitoring water quality can be a good indicator of how cleanup efforts are going. 
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